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ABSTRACT : PROBLEM TO BE SOLVED: To easily realize an at least one differential gain and an at 
most one common-mode gain without using a reference voltage circuit. 

SOLUTION: This delay circuit is formed of a first potential line VDD, a pair of output lines 
2A, 2B, a pair of two first transistors MP1 , MP2 respectively inserted between the line 
VDD and a pair of output lines 2A, 2B, a second potential line 5 and a pair of two 
transistors MN1 , MN2 respectively inserted between the line 5 and the pair of output lines 
2A and 2B. The respective gates of the first transistors MP1 , MP2 are respectively 
connected to a pair of output lines 2A, 2B; the first transistors MP1 , MP2 and the second 
transistors MN1 , MN2 are connected center-symmetric with respect to each; and the 
output lines 2A and 2B are connected to a third potential line. Such a circuit as this easily 
realizes an at least one differential gain and an at most one common- mode gain. 
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fTIEW 1 HfflMk WE-»^aj*Kt <DlSlz*tL?tLtz 
^RSiil>l»^2owSll h^y^'x^. 
JS2tttiaii:, 

flISSftS 1^200^2 byy'Jx9bt^tc Y ). 
mm iby >isx?e>*ti?ti<o<y- b sMbjie— *r<a 

mz2mmi b^yisxf&^mmzmwiZtL, m 

ME— W^ffi^ttiiflriBSS 3 £*xT v ^ U 

[IS*Jg2] lt*3Sl^fcV^"C, 
mi h7^;#PMOS h^y^'X^T'J)ixtf|g2 

X^tePMOS h^vyx^T'^SClfcSr^afc-r&U 
[IS*JI3] H^iIHc^^T. 

ffifESS 1 h ^ y >-*x ^ct)^- h ?W!JfE3l 3 by y i>'x 9 

coy- bizzti^iiiz&bttmzmmztix^&z t & 
[ 18*314 3 m^mi^z^x. 

[19*315] ff^iIl^&^T. 
2o^iyiE^2 bvyisxpny-bizzti-etiizmn 
S*i&A:fc*Ea*v l , V2T^3*U H?tEA#*flEV 
1, V2tBW4R|fflA*«S* s VIQ-e«*>S<l. 2 
o^Vl, V2<?DA*Sco»T*4*lfc3i»A** 

e^avi t^s^u Mieaj^iS^m* 2-^co^m 

ff^Vo 1 , Vo2T'i^il, h5IE£B*«EVo 1 , V 
o 2tc*ji^*Six-S.|n|*Bas^«E^voQ-cSSii. 

iteai^iffvo i , vo 2oa^^T^ii&ii 

<oby yxayy 9 ^y^ifOmpT^fi. mMZM2 
b y y i/X?cr> h y yxa y ¥9 9 yx^'Gm nt$J 
*u mtEffi*«lhfifE«3B{a^fccoraoh^vx3y 

^yx^Gd stclSS^fiixif . SISHIIB^lRlfflfiJWv 

OQ/V I Q(i\ ?^xt : 

VOQ/VIQ=- (Gmn*Gds/2)/( (Gm 



P+Gm) * (Gmn+Gds/2) } . 

T&tbktl. Gmn>>Gds/2r*SJ:3frCfliER 

ftteftsWttf^fU h5IEjC«. Gmn^B4?<iT, <fc 

5$: 

VOQ/V I Q=- (Gds/2)/(Gmp+G 
m) . 

tcj; 0 ioieiHTS^S^i. mflEl5lffl^#^+^Hc/jN 

[11**86] lf*3S5^i3^T. Hi6W#AVO/AV 
Hi. <to£ : 

AVO/AVI=Gmn/(Gmp-Gm) . 

Gmn> (Gmp-Gm) TJ>& J: 3 
— ?Gmn, Gmp, Gm<7>MtiF i %i&$tlX^i>Z h 

zymt-tz ] j y9°*isu~9mmm®8&* 
im$o%7 ] m-Rmsx&eiz&^x . 

mi^4mimtmim 2 mm t corafcMss;ft. & a 
-frx- b^yv : x9b^htc Y ) , 
fffE^rx- byy vx^FW y • y-xfelny 
^ yx^MEKI+^RG d s Xh&Z t £$mt~f 

[000 1] 

mmmmmzmL, mz. cMosMm<tk&^mT$> 

0. VCO (Voltage-control led 
Oscillator)^ V y^yU-^tHStS 
CMOSlffiPLL (Phase Lock Loo 

azmtz. 

[0002] 

[&*?)&«] CMOSm8[igB(ciBL^PLL|lI»co 

ti. 3£*„ J(WIllH^3aL^IiI»««-C*ftSCMOS 

®foT*<om%W*J&Vt>Z>Zt. E.o s fflffirn-fex 

^is^t>e^0^^oA*^ra^a^^r a i^m^w 
tciBKnrflBT* hzt wm&tix 1^5. 
[0003] ^^id^s^iC^^/L^^yy^^ 

4. 

(*1) : 7M - — - -Y — - — - zs J r — i~Jl' ■ 
• VVvb • XT--h JgSC-2 5^ 

^6^, ^1 385-1 3941, 1990^12^ o 
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TPMOShvyyX^MP 11. MP 1 

T^tS - £ * 0 . H«W»S: 1 J2lT*c 
JWJ LTilBHi*«»T^ «t o taL^2 *LT 
d^WfiWtt. Mta VBlASSfiOtEl: 

»SHJ*t*4<i&. KffifO»#lJ2Lb-e*>6iiBigB 

0, <I<0»^tt. jRSS*EI»*gB«SilT. *<0Uy 
^t^u-^ffl^mffii. fiR«CI4BSfflfflVDD 

xtiffimeravsscov^tL*^mjE«ffi^*. a 
& cot- . mmm^f&ftcD!u-y°mim i ut^i^s $ ^ 

S:BX9l&<££a*£«T*&. 

[0 0 0 5] H8^SiX-6S««. ftWT'fc&PMO 
Sf^Vy^MPl 1 , MP 1 2<7)*tL?tM?>Y\s4 

y- V-xr3ay?'7?>A£Mmmzn<~t&Ztt,z 

MPii, mpi2 i^icEMfsmmi^t^i xoiz 

^PMOSh^y^^MPll, 
®ES:lft^LT^-&, — MOSbyyy'X^^K 
My ■ V-xr3a>¥7?yx(,zmLX. E.m'Smm 

KM y ■ V-xffiayp? ? yxtttML 
X, «SSisat3te(tS HH y ■ y-^y^^y 

XJi^ffitC/hS < . PMOSh7V^^MPlUP 
MOSh7yy'X^MP 1 2^=fli»««j*^nixTft 

04£*3fi* J: 5&S»SflWW>y y^^i/-? 
KA^fclll6as*&KoiaBT'*-5ia8c7)iaK*i:. 05 

tc^sfLiio* Aft fists a <ovy?**i/u-?$:mm 
-t&zt & £\ -e^a®niB^iRiffi*ijf#^ i KLt 

[00 06] PMOSh^y 



osh yyi?x?<ny- bWEtziz. fflJKSi&fttf ro 

[0 0 07]ae»«EEIBS:fflv^4ii:*< % 1 VXkco 

mmmnt 1 laT^Hffifijwtsetciea-r & c * **s 

mmt&ztizxK), cMosmwt'ffc^iBLfcuy^ 

^U-^ffliBiigB«0ffi«**a4*i6. 
[0008] 

nmmmzmmzmm-thztfrxz h v yy*i/v 
-fm^mfewgethztfr-tbh* *«HHcofficosB 
hj±. ua±^ii»fij»fc liaTcoRfflwt^n^-r-g) 

JffiKffiEIBS:««-« i k tab 6 . 
[0009] 

3l»JiScoa»i«SPJi^ii. JSM ( ) o#T\ IB-?- 

mwwsistix^h. *<a#^. Efsu, aw&istjE 

^ & £\ * col* jRJg » jEtoSfS Wra^H Jfi^?gS8coft 

[0 0 1 0] *»±l>'jy^y^- ^fflS^0B 
a. ^llfil ( VDD) t, — WcOffi** ( 2A, 2 
B) ffilSfiia (VDD) t-M(0&^ ( 2 A, 
2B) fceOH^^a^^iftSixS 

h^y^'x? (mp i , mp 2 ) m2miiim ( 5 ) 

»2tt{itR (5) k— *r<^aj*K (2A, 2B) t 

^ (MN1, MN2 ) k^^^O. ffil hy yi/X? 
(MP1, MP 2 ) <0^flf htf-W^ffiAtl 
(2A, 2B) ^^mtl^^fL. 20^1 

(mpi, mp 2) &*<mmzmmzti. 2 

^com2hyy'Jx^ (MNl, MN2)lit*i*[: 

mwtzti. mz^ M3ntm (02, 113, i7^««t 

«X«ia6tfOVDD) ^^^0, -tttO&Jim (2A, 

2B) (i^3m{4^ (02, 03, m7^mtmxim 

6ct)VDD) ^tg^^ixT^^. Cicoi o3:0Bli\ 1 
k^T'SS. 

[00111S1 by yi/X? (MPI, MP2)tfP 
MOS byyi/X9Xfotitfm2 YyyisX? (MN 
1 , MN2 ) liNMOSh^yyXn'* 1 !), ^Ih7 
yi>'X^ (MP 1 , MP 2 ) ^NMOSh7Vy^t 
*fLtf»2 h7^^iiPMOSb7>'y^^T'ft& 

»c — *r<^ai*« (2a, 2B)t 



f(4) 000-232340 (P2 0 0 0-2 3Y58 



m i mtm t comzft& zti& -ncom -syvwx? 

(MP 3, M P 4 ) £mf&Zttf1ft& U*. <I<7)*§ 

mi vyy'jx? (mpi, mp 2 ) coy-b^m 

3h7y»^ {MP3, MP4 ) COy-hlZZtl^fL 

^mmzmm^tix^h . kk. -»*>aj*tt (2 

A, 2B) fcSS3litmfc^HtCtfriftS<iS--*r<?)SS4 
byy'Jx? (MN3, MN4) S:K*t6^i:t»* L 
t\ 3S4 h^>-^'X^ (MN 3, MN4 ) CO 

b *«ai*» (2A, 2 B ) fc*;h.-eixfc«3R§ 

[00 12] 20^|g2 byy'JA? (MN1, MN 

2 ) ny-bizzti^titcwtozti&xiimJEtfv 1 , 

V2T*3*U A*WEV1. V2i3R|-*-4|3IfflA*« 

I QTS*)SfL, 2O0A2JV1, V2c7)A^H 

^»T#ifi-&ni&A*«BE^A v i ■c3s$*u as^ta 

(2A, 2B) lzmtl&2^CD&j)WJ±tfVo 1 , Vo 
2 "CSS ft. tiiMEVol, Vo 2lc*il£*a ft£ 

Pnaaj^«E^voQT^s<i. s^mjEVoi, vo 

2^ffi^ll^T^^ix4llttf{ii^mE^AVOT^ 
Six. mi h^y^X^ (MPI, MP2)^h7^ 

( MN 1 , MN2)^f7yxay/^yx^'Gmn 
TUStU ft^H (2A, 2B) fcffi3«{SMfctf0lBtf> 

[0 0 13] Sfft^Ki: LTcoay^^^^x^Gd s 
KRJgSftftfcf, ^RHlK<o|S|fflfiJ»voQ/v I Q 

i±, VOQ/VIQ-- (Gmn*Gds/2) 

/ { (Gmp+Gm) * (Gmn + Gds/2) } T^R 
#>£>ft£<, Gmn»Gds/2T&SJ:3tC-f-cOlfefh 
5£S#5g^feft£i:. £<0^ttGmn3W?g*§ftt\ ifi 
ffet: VOQ/V I Q = — (Gds/2)/(Gm P + 

Gm) tmktib. z<nmffimw+#iiz4^<%i>i 
o iztmmwo d s &mzmmzwt5£t& z t 

£ 0 <r^*§-£\ HBfflliAVO/AVIiS. ifet: AV 
OX A V I =Gmn/(Gmp-Gm) T"Sl£ft&„ G 
mn> (Gmp-Gm) tfc6«t3^W-^Gm 
n. Gmp, GmCOtt^lSSSiiS. 36 fc. ^41(5*! 
( VSS) ^41fll ( VSS) tm2W&mt<7) 
JSlttZftlkZtl&JUTA ■ h^y^X^ (MNB) 
£>&9. A'>f7X ■ h7^# (MNB ) y 

• v-xm?yy??yxmmjmGdsi,z-'&LT 
mmmzmmizmmLx^ * « . 

[0014] 

SlNMOSh^yy^MNl £; §12 NMOS h^y 
SEiBfflNMOS N5V^MNB^ ^lNMOSh 



7yy^^MN 1 ka2NMOSh7yy^^MN2t 
ffittLT^S. AW TXlJSlffl N M O S h 7 > ^ 
MNB(1 mi NMO S byy'JX^MN 1 <hlg2NM 

os h7^^MN 2bizs^ T^m^m^~ti>m 

[00 15] HWjftWi: LT^ffltl)SlPMOSb7 
yyX^MPl PMOSh7V^MP2fc 
£\ f±J*«2t^lgiBELT^-5 0 mi PMOS h^y^X 
^MPltS2PMOSh7>'y^^MP2ll Bttffi 
ffl*^VDDfc£fi*iK2c?)PafrC^iftS<XT^* 0 

[00 16] aW3«2t4. *2tB*»2Bi:*iaj*tt 
2Afcj&»£>7gj£$ftTV*&. «2ai*«2BiilSl PM 
OSh7>y^MP liOSiy-b3At:©5L SS 
1 a}*a2AaS2PMOSh7y^^MP2CO»2 
^-h3BWfit&LT^£. mi PMOSh7^X^ 
MPUg2PMOSh7>yX^MP2(i, >^ft£><7) 
^ixm^miy-h 3 A. S2^-h3B#*ft^C0 

ZtL^'tLCObUJ V4 A, 4 BCCjgfSLT^S. 
[ 0 0 1 7 ] m 1 WEE*J»«85iH I 1 . S2«E»JfBrB 
SiuKI 2 A*. ffi*iK2£»^$ftTV^. mttffiWW 

mmmi 1 tff52iKE*j««8ttaRi 2«. aja«Eifo£ 

OSh7yy^^MNBoy-hWgi$nt^l) 0 

[oois] A^rxiivB i ash rxmst 

SfflNMOSh7yyX^MNB a^ffift^tSfclS:* ± 3 
?MNBW\ glNMOSh7yyX^MN 1 h^2N 

mos b^y'Jx^MN2^Mi^LX\^Mm^5 

t&tmmwsmvs stcomt,z-ft&ztiT^z>. 

[0019] SlNMOSh7yyX^MNlW-h 
tm2NMOSbyy : JX^MN2^y-b(,Z^ miX 

^mflEvi tm2Aiin&v 2 ttf^ttzmzAtiZti 

& 0 m 1 NMO S byy'JX^MN 1 . ^2 NMOS h 
7>yX^MN2, AW7XtiSSfflNMOSb7yy 
X^MNB**fiSft««^*)0. m 1 NMOS h ? 

yy^^MN 1 ^2NMOSh7>yX^MN2^1 
StW!RH4*^L<. Jao. SlPMOSh^Vy^M 
P 1 t^2PMOSh7yy'X^MP2 ^l^fftt^ 
3&U*»&. IUMJ±VUIg2AMEV2^ 
Mtc^^fL^ff^T^^^ISfi^A^^LT. HBO 
^comi NMOS h7 yyX^MN U^2NMOS 
h7VyX^MN2, llWMlPMOSh7y 
yX^MPUS2PMOSh7>'yX^MP2, a 

fflisasaai 2(4. ^ii-eiit^a-^cisf^-r*. 

^l^ji®IIIS§i4. -f^UlB^^** 
itT'2^L^[ll2i2^$^4>Vffl^^^II]t^T^^^4 

[00 20] B2£^$il60B&li, raffl«#«^«t 
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B-ttiiz, mi^m^&mzmmxh^mmm^z 

ffl^LT^&. H2C0>e^fffi[lIKT\ SfllNMOSh 

SIU mi PMOS h7>y^^MP l^h^y^r?;/ 
^^y^SGmptSL, »l«EWJ»«aiHi HO 

fflNMOS h^^^^MNBCOh'W^' 

^'^y^Gds ■?* L . Rfflfi#«»(c*ft & n 

3>^^y^jMi, A>f 7^tMfflNMOSh7 
y^x^MNBcoKU-f > ■ v—xffiayy??yx<n 
¥ft<7) nyy?9 yxcD^mm^f&Wztt LTS*-*" 
&<7)T\ y3 = Gds/2l:W e 
[002 1 ] mmz^ SlNMOSh7yyX^MN 
1 . S2NMOS h?y:JX?MN2, sUTxmifM 
fflNMOSb7yyX^MNB^WW:&0, B. 

mi NMOS h7>yX^MN Ug2NMOSh 
5y^'X^MN2c7)m^W^tt^L< . JLo. SIP 
MOS h7^^MP 1 kWS2 PMO S h^>^*^ 

MP2<7)m^wKtt^L^^. mi a^jev 1 1 

S3IIMI^A*KS*LT«,. lffloa?&iOSlNMOS 
b7>yX^MN 1 fcg2NMOSh7>yX^MN 
2. 1 fflc?)£^£7)m 1 PMOS h7yy^;MP 1 tm 

[stfBA^lff : VIQ= ( V1+V2) 
SI»A*«E: A V I = ( V 1 — V 2 ) 
[0 0 24] 20t7)*^jVo 1 , Vo 2 £2*51 

U 2oc0il^Vo 1 , Vo 2^tB^cO^T%4ix-S> 

[Hltim^mE : VOQ- (Vol+Vo 
HUffi^mJE: AVO = (Vo 1-Vo 
[0 0 2 5] ZVXo&mmzVtik. AMEV1, 
V2h^t£EVol, Vo2(l ttaC, ftftlZ 

V 1 = AVI/2+V I Q, • ■ ■ ( 5 ) 
V2=-AV I/2+V I Q, • • ■ (6) 

VX = Gm n * V I Q/ (Gmn + Gd 

mm&i)nEvoQfimix&&i)ffi&ttzmLx . 

Gmn* (VIQ-VX) +Gmp*V 
) 

mmm£voQ/v i Qtsestttuf . a(io)*» 

VOQ/V I Q = - (Gmn*Gds/ 
Gds/2 ) } . • • • (11) 
[00271 HR^ tmmmzJ^TAZtltiMOS 
byyi^x^lzmLX, h7^3^^m, H 

V\ JEtc, A^TxmSKlfflNMOS h7>y*X^MN 
B{4m8ii«i:LTf^ffl"rscOT\ tWls^y- y-* 

VOQ/V IQ=-(Gds/2)/j 

) 



2PMOS by yi?X ^MP2, St/. fe&<7) 1 *l<7)§5 

i«Ew»iasE»i i bm2msMmmmMi 2 a. -e 

1 NMOS h7yy^MN 1 <t3l2NMOS 

[0022] ca3t^siiftig»tt. 

ffiMSLT^S. 02<7)#WIIIffi^(HI^<. 03<OI?{ffi[Il 

ffiT't, Si nmos b?yi/x?MN i<7)h?yxn 
yy??yxit$m<7)Gmn?$k$tL. mi pmos h 
yyjx^MP i<7)b7yxayy7?yx&fBB&0)G 

[ 0 0 2 3 ] mi PMOS h^^^MP 1(4. 

^^^Gm P t:fl^ 0 2otf)A*Vl, V2fcMr£ 
<x6|SIfflA**ffSrV I QT-SL. 2oct)A^V1, V 
2cOA*II^T^4<lSfi^fi!t^T*ft*ll»A**E 
SAVITSLT, l^«A*«EEfciaKfA^1KESr<teC 



/2, 



( 1 ) 



(2) 



2) /2, ■ • ■ (3) 

2) . • • • (4) 
Vol=AVO/2+VOQ, - • • (7) 
Vo2 — AVI/2+VOQ. ■ ■ • (8) 

[0026] m2t / z^$n&mm&ft<7)mtt®$&T\ y 

3<Day??$yxlSW±iVX?i0kitlf. VXte<fc£ 
s/2) • ■ • (9) 
OQ-hGm* VOQ=0. • ■ • (10 

2)/{ (Gmp+Gm) * (GmnH- 

? < J; ? t,z . hm 

JEVB I AS#ji«lifft^3*VO^. ff^t, Gmn 
»Gds/2, Xfoht^z.hZbtfX*%>. ^ ( 1 
1 ) tt. *5«cO«I:3fcfimfrft:5*L*. 
[0028] 
(Gmp+Gm) << 1 . • • • ( 1 2 
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3T^ti6mmm^^ms\B\mxu. mattes 

Gmn* (AVI/2) +Gmp* ( 

0. • ■ ■ (13) 
SIW!f#A VO/A V I 

AVO/AV I— Gmn/ (Gmp— 
S(14) *>tqB4>*^J:-3tCs 
Gmn> (Gmp-Gm) . ■ • ■ (15) 

[0 0 29]^lPMOSN7>'yX^IVIPUS2P 

mos h7y^?MP2oh^^3y^;;>'^G 

mpfcmfffflfflmsEsu i . i2<ob7>xny^^ 

liNMOSh^yyX^MNl, MN2. PMOSh^ 
<t 0 s 5C ( 1 5 ) <Ol«ffiS:S«fc:» 6d <h^r£ & „ 

[0030] si ^z^nhmmcommxn, nmo s 

f^yyX^MNl, MN 2 , MNBJfilfW:PM 
OSh^yxX^C, PMOSh^yy^MPl, M 
P2^m^ii(cNMOSh^y^^OT0^^^^ 
*<0»^ UEMWttStaSI 1. I 214, 

[003 1] *«HH^ J: y^v-U-^ffijl 

&DELAY0. DELAY 1 „ DELAY2Ci^ 

iHWl#*»TlULh. [5]fflft#j£*TlWT^^-r 

[00 3 2] |SI«^. El5^SilS4ia^31®ini8»D 
ELAYO. D E LAY 1 s D E LAY 2 „ DELAY 

nm^rf&ftT i jjLh, [sifflfi-^^T i jaTte-r * z t 

&X$hc0X\ mttm^&#IZttLTM&&%imt:to 

[0033] ^ftrnz* h v y^is-u-^mmmmffi 

HIBfc l«I t < . V B I A SSf£7)lfft[H!f«^^ 



-AVO/2) +Gm* (AVO/2) = 



Gm) .•••(14) 

ju-rmz^thmm^commzx o&^&^-c. 
*4. p l l com^m&im^Tfo i>vc o^jsmcm l 

[ 0 0 3 4 ] El 6 (4, *%0HCcJ: SBta^ififiOJKJBS' 

m(,zmmtLtzmmf&£^Lx^& < , giNMosb 

7Vy^MNK S2NMOSh7>y'X^MN2, 
SlPMOSh7^^MPl, S2PMOSh7y 
y'X^MP 2^ffl5ft«B8ffi s A^«J±V 1 „ V 2 CO ft 
JHj£u tti^mJEVol, Vo2cOS?^SlNMOS 
h7VyX^MNK ®2NMOSh7yy^^MN 

2. SSI PMOSh^^^MP 1 . S 2 P MOS h 
7^X?MP 2c7)Jg^ra^. ^lNMOSh7VyX 
^MNL S2NMOS h7^y'X^MN2 . SS1PM 
OSh^VyX^MPl, If^PMOSb^V^^M 
P 2 fc*tr & SKffiffllSaffitS v D D , ffi 2 , Wg^r 
15, <Mfflffll«a«VSS«0ffi»HffiJ4. il^it 

[0035] S2ffiM2B(i, S3PMOSh^y>? 
^ ? M P 3 LTK«&ffl«iB«V D D f,zmWt£tiX 
®iaj*IS2A{4. §!4PMOS h^y>>'X^M 

p 4 Lxmmmmwm v d d c«as ixT ^ & . 

S3PMOSb7yxX^MP3C0y-Ml S2PM 
OSh7yyX^MP2W-hi: KW WcBSffiSfl 

SI 4 PMOS h7>S<X^MP4<7)>-*— M4. 
SSI PMOSh ^yy^^MP 1 co¥— h b HHyt: 
SSKSftT^S. IS3, 4PMOSb7yy'X^MP 

3, 4*4. ffi*WI&tftajUT«ak:^i^*«EBW» 
*8KaST'ft*o VBIASI1 AMTXlJSSfflNMO 
Sh7>yX^MNB ^BSSESS 'Jflf-f & *U TxmWM 

[00 36 ] 01 (tZ^ZtihftfinEV o 1 SrlfttiLT 
«8Bfc:S«^6«BE»J««8SaB I 1^3PMOSh7 
^MP3CIftU il^^^lEVo 
2 *«aj LT«aE^«-r6«ffiS0»«85» I 2 £»4 

PMOSb5>iSx?MP4t£mkt&zbiz£*). m 

6 tc* $ ti h mmcomm^mm l t ^ & . 

[00 37] IH6tC^$il^0SS^MtT. HI NMO 
Sh7Vy^MN 1 hl^2NMOS h7Vy^^MN 
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2cr)**y^)U^t**y^)V^\±, Sf7>yX^ 

i)m-<onsmm®:*n&£ot<z. nhyy^x^vm 
ttrzmfeztixt*^* mmiz, fnPMosh^^x 

^MPl ^2PMOSb7y^^MP2(7)fty^ 

mmznhx^z^ mbyyjx^Tmt^zm^tL 

X^&. m.<tZfflmt,Z^ 3I3PMOS h7>y'X^MP3 
fc»4 PMOSbyy-JX^MP4CD**y^jU^t* 

[00 38] h7^^MNl, MN2, MNBtff 

ti?nt,z$mmmzfohm^. suMffvit^2 
a^ise v 2 t*a tc* 4 ti h \mxh h wm&Kh 

IZitLX. lft<7)£tfOSlNMOSh7yy^MN 
lfcH2NMOSh7yyX^MN2, 1 ffl^ittcOSI 
1 PMOS h7>yX^MP US2PMOSN5yy 
X^MP2,M, lffl<0£^S3PMOSh7^y 
^MP3tS4PMOSh7>'^^MP4li s 

^nt=«»tc«rfp"r s . - co £ 5 izimicmfpth m% 

$ ix & £rM<D&co ®R fc H-co E»T* 4 . 
[00 39]^oT, H2^fWLT. Gmn{±l36*<7) 
h7^^^MN lcobyyxayy^^yx^ Gm P 
til26 4»<9h7>> ? ;^MP l<7>hyyxxyjr??y 
X. Gm(il6+^3 PMOS h7>y^^MP 3^ 
h^yxny^^VX, Gel slim6$*W<4TXW 
iSifflNMOS h^>^X^MNBc7)F W V ■ V-X 

mayy^^yx^ti^fi^zm.^mthtih. 

2 oco AAiwet* 4 n-6 ft ^ mmm #a 

UMN2, lffl^S^N7yy^^MPUMP 
2. 31V, lfflW£*c^b7>-^^MP3fcMP4 

^tlZ'ilttZMfa^comi^-thCDT. i6^1N 
MOS h7^^MN 1 fcK52NMOS Vyy'JX9 

m n 2 co v-xmmmmmzmm t^a&zt &x 
$ . m 6 tc^n&ggjs^^ 

owe. fr«co*fllEI»ti. H3C*S/i6H»cofr« 

nli06 4»Oh9^yx^MN l^h7yxny^7^ 
Gmp(ii6^1PMOSh7yy"X^MP 
Knbyyxayfffyx^ Gm(ii64i^3PIVl 
os h7yy^^MP 3CDVyyxayy<??yx{z% 
ti^tiitZW-^mthixh* 

[0040] H6(c^SfL4H»KHLT. * ( 1 5) 
a^ffiOiroJ: ^Ch^^X^MN 1 . MN 2 , MP 
1, MP 2, MP 3, MP 4<D^tl^ftlC0**y^JU 

mmmtt (12) ji»?ij«<££ (u)c 



[0 04 1 ] 06tC^Sft£!Q6<7)?&iK-t\ PMOSh 
yy-JX9MP l , MP 2, MP 3, MP4^fiim 
CZNMOS h^y^X^tC. NMOSb7y^^MN 

1, MN 2 , MNB&WniCPMOSb7yyX^ 

[ 0 0 4 2 ] H7 ^miizx hwt^comtmmm^ 

Sh7>y^MN 1 . H2NMOS byy'JXfMN 

2. mi PMOS F7>yX^MP 1 . ® 2 PMOS h 

yy>>x?MP 2<7)i®m%wmffi. A^tffvi, V2 

<0fW3j£u iiJ*l«EV o 1 , V o 2 Wig^jS fc m 1 N M 
OSh7>y^MN 1 . $2NMOSh7yy^^M 
N 2. mi PMOS h^yi/X^MP 1 . m2 PMOS 
h^V> ;: X^MP260^^ffi. glNMOSh7yy 
^MN1 S S2NMOSh7^^MN2, SIP 
MOSh7>yX^MPK g2PMOSh7Vy^ 
MP2fc:»-r6Kffi*<ffifflWaSG»VDD. ffi^H2. J* 

[0043] m2ffi^ia2B(i:. S3NMOSh7yy 
^^MN3S:^LT«jfittfc:Sf«S^r^*. m 1 
«2A«, S4NMOSh7yyX^MN4^US 
«6«£8«S;h.T^£. S3NMOSb7>'yX^MN 
3c7)y-h{i N »2PMOSh7>'yX^MP2^ 
bfc FW y£&K$irO*6. S4NMOSb7yy 
X*MN4eoy— Md\ $lPMOSb7>y^^MP 
1^-hfc HW >£8SiS*lT^&. S3, 4NM 
OSh7yyX^MN3, tiJlMfZ LTS 

a^*ft^*iJisowmjsaBr*>&, vbiasii a- 

-f T ^tiSlffl N M O S byy i/X ^MNB COWM £ ffl 

[0044 ] mn,z^tih&jvmi±vo i £«Hiit,T 
«ss^s:si-r &mEE»j»*ataH i i^3NMosh7 

[0045] 07tC^^^l-l>[I]S^(C^tT. H1NMO 
Sb7yy'X^MN 1 t^2NMOSb7yy^^MN 

tim-~<7)mmwm£n&i:oi / z, m^yy^x^xn 

tlZ&MZtlX^Z. ffifflfZ, mi PMOS Yyyi/X 
^MPl t^2PMOSh7>y'X^MP2^f^y^ 

;Mlfc^>*;kK£ii;, 'mVyy'Jx^ifn—<r>mM< 

TV^o 5g f3NMOSh7yy^^MN3 
fc S4 N M O S h 7 V 'JX 9 M N 4 CO** >"*/M8fc * 
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[0046] h^V^MNl, MN2, MNBW 

ItZftLX. imcOtt&mi NMOS h7V^MN 
US2NMOSh7>'^^MN2, 1 ffleofife^ffi 

1 PMOS ^yyX^MP 1 tS2 PMOS 

^MN3tS4NMOSh7>'^MN4li N ^ix 

m(c*r»^»f^-r * . zcox i sis 

[0 0 4 7] fifoT. 02^MLT. G m nUH7 
h7^y^MNl<7)h7^3^?yx, Gmp 

temitpcobyyi/x^MP lcobyyxayy^p ?y 

X N Gmiii7+^3NMOSh7yyX^MN3^ 
SKBfflNMOS h^y^'X;?MNB<7)FlW > ■ V-.X 

2 oco A*ifco»-c*a ii & h mas^x 

}j«tfLTli. 07T\ li^i^b7VyX;MN 
UMN2, ll^Oh^yy^^MPUMP 
2, lfflc7)£4r^h^y^'X^MN3hMN4 

MOS h77yA^MN 1 fcS2NMOSh^^^ 

m n 2 <r> v -xmmim&tft ^mm t^z&zttf? 
!!7^$ix^iit^mi^li]^^iSft^^ 

e>wmmmzffi—T$>&. lot, h 3 wilt. Gm 

n(i|117 4 5 Oh^y> ; X^]VIN 1 (7)byyxay^9 9 
yx, GmpifflTWSlPMOSh^VyX^MP 
KKbyyA^yy-pfyX* Gm(iia74 3 ^lg3 NM 

[0 0 4 8] 07^S*tSHI»CKLT. ( 1 5 ) 
^SOSoi^lCh^yy^^MNl, MN2, MP 
1, MP 2, MN3, MN4c0*<l-FfL^-vV*/l/ 

mfcmmm ( 1 2 ) tct 0 . mwjfwi:* ( 1 4 > t 
[0 04 9] mi x*^K&mwffimx\ nmo s h 

7VyX^MNl, MN2, MN3, MN4, MNBJ 
ZtL^tlltZPMOSbyyiSXfdZ^ PMOSh^Vy 



X^MPl, MP2SfnWNMOSh7>'y^ 
[0050] 

[laniaiti. *?tmz£hv>7*>>\s-9mwm 
mm<^mmmm ts^iaBia-ca s . 

[02] H2tt. HlfiOHlB^lRlfflfl^^twO^TIP 

[03] 03ii. mico®m<7)£W)imf&fti<z^\,^T?§ 
[04 3 04ii. Aftcovy^i/u-^z^mmm 

[07] B7J4. ^WKiiU^^^U-^fflilffi 

[08] 08ii. ^fllOUy^^U-^fflilffilllBSr 
^@B0TS>£ o 

[^^0J] 
2 A, 2B-- «<J0UJ*|g 

vDD-iifM (xsmmvto&zktfhi) 

MPl, MP2-«lb7yyX^ 
MN1, MN2-$2b7>yX^ 
MP3, MP4-«3h7>yX^ 
MN3, MN4-S4h7/y'X^ 
VI, V2-AME 
Vo 1 , Vo2-SMff 

VOQ-rafflffi*«EE 
AVI-il»fA:MtE 

Gmp-Sl b^yy^^Oh^y^^y^^^^ 

G m- -tb^Hh as 3 IMt com<?) b^yxzi yy? $ 
yx 

Gd s-KftfgSfc LZcDbyyxayp'pfyx 
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